Evidence is set forth to show the value of continuous long-term anticoagulant therapy by comparison with a control group of patients who have also had multiple coronary occlusions or single infarcts, followed by severe angina pectoris or episodes of coronary failure. Statistical life-estimate determinations are included. Bleeding complications are encountered less frequently with improved methods of management and are considered a justifiable risk, in view of the serious consequences of the natural progress of the disease. After a program of long-term anticoagulant treatment has been instituted, cessation of therapy may be hazardous.
T HE value of anticoagulants in the treatment of the acute phase of myocardial infarction has been established by favorable reports from many clinics, although some difference of opinion exists regarding the selection of patients." 2, 3, 6 To date, however, there have been but few reports of well-controlled studies in the use of the so-called "long-term" anticoagulant therapy. Although continuous protection from thromboemboli is desirable for all cases of coronary artery disease, particularly those with recurrent episodes of infarction, worthwhile evaluation cannot be obtained from following a small number of patients over a short period of time without adequate controls. In the series we are reporting, enough patients have been followed closely for 6 months to 5 years to allow statistically valid conclusions.
The cases given long-term therapy have been divided into 2 classifications. In the first or "csingle infarct group" are included those patients who have had a single myocardial infarction with transmural muscle damage. All have had satisfactory recovery from the acute phase (initial 6 weeks), but suffered recurring bouts of coronary failure or angina that did not respond to the conventional modes of therapy. In this respect they present a more serious prognosis than corresponding control patients that were unselected cases with single infarets From the Adult Cardiology Division, Department of Internal Medicine, Henry Ford Hospital, Detroit, Mich. 254 without regard to the subsequent occurrence of coronary pain. In the second or "recurrent infarct group" the patients had survived the acute phase of 2 or more well-substantiated episodes of acute myocardial infarction before being placed on therapy. The control group was composed of consecutive unselected cases treated at this hospital, by the Cardiology Division, prior to the use of anticoagulants for acute myocardial infarction, (1940 to 1946) . In other words, patients in the control group were not cases discarded from the anticoagulant group; they were not selected in any way. The controls were divided into "single infarct" and "recurrent infarct" groups to correspond to the anticoagulant-treated classification. The control cases received the same general medical supervision as the treated group. Both control and anticoagulant cases enjoyed the same degree of physical activity and did not differ in occupation, economic status, or any other important characteristics.
In most instances, Dicumarol was employed although a few cases received phenylindanedione, which we consider a less desirable drug for long-term therapy. Except for a few cases where the individual's reaction to anticoagulants had been determined in a previous course of therapy, the patients were placed in the hospital for induction of therapeutic hypoprothrombinemia. This procedure is considered highly desirable, since daily prothrombin determinations A total of 7 new myocardial infarctions occurred in the 121 patients undergoing treatment, an incidence of 5.7 per cent (table 4). The prothrombin time was considered "adequate" in 5, unsatisfactory in 1, and unknown in 1 of them. Actually, the term "adequate time" is somewhat misleading, since the last prothrombin determination may have been taken 10 to 14 days prior to the infarction, and does not give an accurate indication of the prothrombin level at the time infarction actually occurred.
Twelve deaths occurred in the 121 treated cases. They represented 9 per cent of the total as compared with 48 per cent in the control group of 234 cases (table 5). In 2 of the deaths, in the treated group, a recurrent myocardial infarction was demonstrated electrocardiographically. In 5 others, the death was described as "sudden" and probably represented either an infarct or arrhythmia. In these 7 cases of arrhythmia or infarction, the prothrombin times were thought to be "adequate" in 5 and "inadequate" in 2. Hemorrhage was a contributing cause of death in 3 cases, although in none was the terminal event directly due to blood loss alone. Two suffered new myocardial infarctions coincident with the correction of their hypoprothrombinemia. Another patient contracted infectious hepatitis while on anticoagulant therapy, and the accompanying liver disturbance resulted in marked elevation of the prothrombin time. In this case, death was considered directly due to the hepatitis itself. In addition, 2 were stopped temporarily in order to permit surgery. In 1 case, the physician believed that need for anticoagulant therapy no longer existed; in the other the physician, considered the patient no longer mentally responsible and, therefore, not suitable for further anticoagulants. Of the total number, 5 were subsequently restarted. Of the 28 patients who stopped therapy, new infarcts occurred in 14, during a period of 3 days to 20 months following the cessation. Six of these 14 infarcts were fatal. In addition, 1 patient suffered a popliteal embolus after cessation of therapy. The remaining 13 are alive 4 to 54 months after the cessation of anticoagulant therapy.
HEMORRHAGE
Hemorrhage has been the main reason against acceptance and wider application of anticoagulants, particularly the oral ones. Bleeding does occur and has been reported by all who use these drugs. It is an accepted, undesirable effect that we believe is less of a hazard to the patient with coronary disease than the risk from the disease itself. It is sometimes desirable to give anticoagulants to patients who present added risks, like inactive peptic ulcer or impaired liver function.
In our experience of over 5 years of longterm anticoagulant therapy, bleeding has occurred 54 times in 51 patients (42.1 per cent).
What might be termed "serious" or "major" bleeding occurred in 16 cases (13.2 per cent); in 35 cases (38 instances) it could be termed minor bleeding (29 per cent). In view of the time involved, the incidence is not excessive, since the hazard from hemorrhage is considerably less than from the progress of the disease. Many of the hemorrhagic complications occurred in the early period of long-term therapy and are much less frequently encountered now.
It has been under 5 per cent in the past 2 years.
Very minor hemorrhagic phenomena, such as ecchymoses, epistaxes, and bleeding gums, continue to occur frequently. It is not imprudent to state that they are to be expected if the patient remains on anticoagulant therapy for any length of time. They may occur at "safe" or "inadequate" levels of hypoprothrombinemia. In compiling the results, any factors that could be interpreted in more than one way were always presented against the case for anticoagulant therapy in order not to favor this form of treatment in our evaluation. An example has already been cited that, in general, the control cases included many patients with relatively mild disease, whereas our treated patients, almost without exception, were the severely ill ones. In addition, control cases lost to follow-up were considered to be living and well to the end of the period of calculation, while it is probable that many had died, either at home or in other hospitals.
Another factor should be pointed out that increases the value of long-term anticoagulant therapy in the single infarct group. The rate of death here is only 3 times greater without anticoagulants, and in the recurrent group it is 5 times greater. It must be remembered, however, that the immediate mortality (first 6 weeks) of the second myocardial infarction is in itself 30 per cent. This extra 30 per cent mortality should be added to the death rate of the single infarct group, if patients can be protected from a second myocardial infarction.
We recognize the disadvantages of this form of therapy of coronary artery disease and have referred to many of them. The facilities of a good laboratory, where many prothrombin determinations are done, preferably by the same individual, are a vital part of the program and a large factor in its success. Infrequent prothrombin determinations will not permit adequate control, and too many technicians involved in the testing will add the factor of individual variation in reaction times to the possible sources of error. The physician who directs the procedure must be entirely familiar with the drugs used and fully capable of coping with any complication.
The danger of hemorrhage is constantly advanced as one of the chief objections to anticoagulant therapy, either long-term or shortterm. In prolonged treatment, minor forms of bleeding occur frequently and are relatively unimportant. Since our knowledge of what constitutes prothrombin levels adequate for protection has increased, bleeding has been less of a problem. Death has not been directly the result of bleeding, although hemorrhagic phenomena may have eventually precipitated a chain of terminal events. All of the severe hemorrhagic manifestations occurred during the early stages of our work with this treatment, and we have every reason to believe their occurrence in the future will be extremely rare.
SUMMARY
Evidence for the value of long-term anticoagulant therapy in selected cases of coronary artery disease is presented. This form of treatment has been particularly effective in the group with recurrent infarcts.
The incidence of acute myocardial infarction among patients discontinuing therapy is high; the mortality rate among those having infarcts is 44 per cent.
Hemorrhagic manifestations do not constitute a contraindication to this form of therapy.
A trained anticoagulant team, working with a well-equipped laboratory, is necessary for the success of the treatment.
Bleeding episodes are an undesirable feature that we believe is less of a hazard to the patient with coronary disease than the risk from the disease itself. In over 5 years of prolonged anticoagulant therapy, what may be termed "serious" or "major" bleeding occurred in 13 per cent of the cases, minor bleeding episodes in 42 per cent. In the last 2 years of this study the incidence has been greatly reduced, to less than 5 per cent.
SUMMARIO IN INTERLINGUA
Es presentate datos indicante le valor del uso de therapia anticoagulante a longe duration in selegite casos de morbo de arteria coronari. Iste forma de tractamento se ha monstrate specialmente efficace pro patientes con infarctos recurrente.
Inter le patientes qui discontinua le therapia il ha un alte frequentia de acute infarcimentos myocardial. Pro illes le mortalitate durante infarcto es 44 pro cento. Manifestationes hemorrhagic non es un indication contra iste forma de therapia.
Le successo del tractamento depende del disponibilitate de un ben-appunctate laboratorio e de un equipa de expertos in le dominio del anticoagulantes.
Episodios de sanguination es un eventualitate indesirabile que nos considera como minus hasardose pro le patiente con morbo coronari que le morbo mesme. In nostre experientia 5-enne con therapia anticoagulante a longe duration, sanguinationes que pote esser characterisate como "serie" o "major" occurreva in 13 pro cento del casos; episodios de sanguination minor in 42 pro cento del casos. In le curso del passate duo annos le frequentia de episodios hemorrhagic ha descendite marcatemente. Pro ille periodo illo esseva infra 5 pro cento.
